Angiotensin II-induced myocardial fibrosis in rats: role of nitric oxide, prostaglandins and bradykinin.
Chronic elevations in plasma angiotensin II (AngII) are associated with an efflux of plasma macromolecules into the perivascular and contiguous interstitial space. This is followed by the appearance of macrophages and type I collagen-producing, fibroblast-like cells that precede the accumulation of fibrous tissue at these sites. Whether this perivascular and interstitial fibrosis is a direct effect of AngII on collagen turnover of these cells or an indirect response mediated by nitric oxide, prostaglandins and/or bradykinin released in response to AngII, is uncertain. We measured perivascular and interstitial fibrosis (picrosirius-stained tissue) in response to 14-day infusion of AngII (150 ng/kg/min, s.c.) in male Sprague-Dawley rats. Treated animals were compared to untreated controls and to groups receiving AngII together with either an NO-synthase inhibitor [NG-nitro-L-arginine methyl ester (L-NAME) 10 mg/kg/day in drinking water], a cyclo-oxygenase inhibitor (indomethacin, 2 mg/kg/day in drinking water), or a bradykinin B2 receptor antagonist (Hoe140, 115 ng/kg/min, s.c.). When left and right ventricles of treated rats were compared to untreated controls, AngII led to a respective 68 and 48% increase in perivascular collagen volume fraction (PCVF) and a 54 and 22% increase in interstitial collagen volume fraction (ICVF). Co-administration of AngII + L-NAME did not attenuate either PCVF or ICVF while indomethacin significantly attenuated PCVF by 37 and 33% of left and right ventricle, respectively, but did not alter ICVF in either ventricle when compared to AngII-treated animals. Co-administration of AngII + Hoe140 completely prevented perivascular and interstitial collagen accumulation with the extent of perivascular fibrosis comparable to untreated controls. The perivascular and interstitial fibrosis of the rat right and left ventricles seen in association with the exogenous administration of AngII is mediated by the release of bradykinin and prostaglandins, and therefore is an indirect response to elevated circulating AngII.